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ate the corpuscles of any of the groups an individual of group AJB
can receive the corpuscles of any other group and is thus a * universal
recipient.' The corpuscles of an individual of group O are not agglu-
tinated by the serum of any group ; the red cells can be transfused
into an individual of any group and such persons are known as
* universal donors.'
The results have been explained by Landsteiner as due to the
presence or absence of two agglutinable substances or agglutinogens
A and B in the red cells of different persons and to the invariable
absence from each individual's serum of those agglutinins correspond-
ing to the receptors contained in his own red cells. The ABO groups
are transmitted from parents to offspring in accordance with Mendelian
principles, A and B being dominant over 0 ; this fact is utilised in
forensic work.
The Eh Group. In addition to the ABO group-substances there
are many other antigens in the red cells, but most of these are rarely
concerned in the use of blood for transfusion. Next in importance
to the ABO system is the division of human cells into Rh-positive
and Rh-negative. This was first achieved by Landsteiner and Wiener
(1940) as a side-issue from experimental studies on the antigens of
human and animal red cells. On testing human red cells with antisera
prepared by injecting into rabbits and guinea pigs the red cells of
the monkey Macacus rhesus, they found that the cells of about
84 per cent, of white persons are agglutinated by such anti-Rh sera ;
these persons are Rh-positive, whereas the 16 per cent, of non-reactors
are called Rh-negative. In contrast to the agglutinins a and /? there
are no reciprocal anti-Rh agglutinins in normal human serum. The
clinical importance of the llh group lies in the danger of iso-immunisa-
tion, i.e. the tendency of Rh-negative recipients to develop anti-Rh
antibodies, if Rh antigen is introduced parenterally. About 50 per cent,
of Rh-negative recipients transfused with Rh-positive blood respond
by producing antibodies, and may in consequence suffer a severe
reaction if subsequently transfused with Rh-positive blood even of
the proper ABO group; this is known as intra-group transfusion
reaction. Iso-immunisation may also be brought about in pregnancy.
When the mother is Rh-negative and the foetus Rh-positive, Rh antigen
sometimes gains entrance to the maternal circulation and anti-Rh
antibodies are formed. If these pass from the maternal circulation
into the foetus serious damage may result, the condition being known
as hsemolytic disease of the newborn (q.v.).
The Rh groups are inherited on Mendelian principles but are highly
complex antigenically and full details are outwith our scope. It is
sufficient to say that each of the two Rh chromosomes carries three
closely linked genes for each of which there is an allele. The six alleles
each determine the presence of an elementary antigen and the allelo-
morphic geue-pairs and the antigens they determine have been named
by Fisher, Cc, Dd, Ee. Certain American writers refer to the elemen-